Activity and protein expression of the Na+/H+ exchanger is reduced in syncytiotrophoblast microvillous plasma membranes isolated from preterm intrauterine growth restriction pregnancies.
Regulation of syncytiotrophoblast intracellular pH is critical to optimum enzymatic and transport functions of the placenta. Previous studies of Na(+)/H(+) exchanger (NHE) activity in the placenta from pregnancies complicated by intrauterine growth restriction (IUGR) have produced conflicting results. The possible role of altered placental pH regulation in the development of acidosis in some fetuses subjected to IUGR remains to be fully established. We investigated the activity and protein expression of the NHE in syncytiotrophoblast microvillous (MVM) plasma membranes isolated from preterm and term placentas obtained from uncomplicated and IUGR pregnancies. Western blotting showed that the expression of NHE isoforms 1, 2, and 3 was approximately 10-fold greater in MVM than in basal plasma membrane (BM). Immunohistochemistry localized NHE-1 and NHE-2 to MVM and BM and NHE-3 to the MVM, BM, and cytoplasm of the syncytiotrophoblast. NHE-1 expression in MVM from preterm IUGR placentas was reduced by 55%, compared with gestational age-matched controls (P < 0.05, n = 6 and n = 16, respectively), whereas NHE-1 expression was unaltered in term IUGR placentas (n = 8). The activity (amiloride-sensitive Na(+) uptake) of NHE in MVM from IUGR preterm placentas was reduced by 48% (P < 0.05, n = 6). In contrast, MVM NHE activity was unchanged in term IUGR (n = 7). Using Northern blotting, no difference could be demonstrated in NHE-1 mRNA expression between IUGR and control groups. The reduced activity and expression of NHE in MVM of preterm IUGR placentas may compromise placental function and may contribute to the development of fetal acidosis in preterm IUGR fetuses.